The genus Terrimonas, a member of the family Chitinophagaceae, phylum Bacteroidetes, was described by Xie & Yokota (2006) and currently comprises three species, Terrimonas ferruginea (the type species of the genus), Terrimonas lutea (Xie & Yokota, 2006) and Terrimonas aquatica (Sheu et al., 2010) . During the screening of dibutyl phthalate-degrading strains from bulking sludge of a municipal wastewater treatment plant using an anoxicanaerobic-oxic process, a novel bacterial strain was isolated in 2010 and designated QH T . 16S rRNA gene sequence analysis showed that strain QH T was most closely related to the genus Terrimonas.
Strain QH
T was isolated on Luria-Bertani (LB) agar (l 21 : 5 g yeast extract, 10 g tryptone, 10 g NaCl; pH 7.0) after incubation at 30 u C for 72 h under aerobic conditions and subcultured on R2A agar (BD Difco). T. lutea BCRC 17944 T , T. ferruginea BCRC 17943 T and T. aquatica BCRC 17941 T were used as reference strains and were also cultured on R2A agar at 30 u C.
The 16S rRNA gene of strain QH T (1490 bp) was amplified using the bacterial universal primers 27F and 1492R (Lane, 1991) . PCR products were cloned into a pGEM-T Easy vector (Promega) and sequenced to obtain a complete 16S rRNA gene sequence. Calculation of pairwise 16S rRNA gene sequence similarities was performed using the EzTaxon server (Kim et al., 2012) and GenBank (http://www.ncbi. nlm.nih.gov/). The results showed that strain QH T was phylogenetically related to T. lutea DY T (96.3 % 16S rRNA gene sequence similarity), T. ferruginea ATCC13524 T (94.1 %) and T. aquatica T (93.8 %). 16S rRNA gene sequence similarity with members of other genera in the family Chitinophagaceae was ,93.7 %. Sequence alignment was performed using CLUSTAL X version 1.8 (Thompson et al., 1997) . Phylogenetic trees were constructed using the neighbour-joining (Saitou & Nei, 1987) and minimumevolution (Rzhetsky & Nei, 1993) algorithms in MEGA 4.0 (Tamura et al., 2007) . Bootstrap analysis with 1000 resamplings was used to evaluate the tree topologies (Felsenstein, 1985) . In the neighbour-joining tree (Fig. 1) , strain QH T clustered with T. lutea DY T , while the two other members of the genus Terrimonas formed another cluster with the genus Niabella; however, 16S rRNA gene sequence similarity between T. ferruginea ATCC 13524 T and T. aquatica RIB1-6 T and members of the genus Niabella was ,92.2 %. The topology of the minimum-evolution tree was essentially the same (data not shown).
The following tests were performed on strain QH T only. The Gram reaction was performed according to Hucker's method as described by Gerhardt et al. (1994) . Cell flagellation and morphology were examined by transmission electron microscopy (H600; Hitachi) according to Dong & Cai (2001) . Poly-b-hydroxybutyrate granules accumulation was observed by light microscopy after staining with Sudan black. Gliding motility and growth under anaerobic conditions were examined according to the methods described by Bernardet et al. (2002) and Dong & Cai (2001) . The pH, temperature and NaCl concentration for growth were examined according to Sheu et al. (2010) . The following tests were performed on strain QH T and the reference strains. Flexirubin pigments were detected by means of a
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colour shift after exposure to a 20 % (w/v) KOH solution (Reichenbach, 1992) . Catalase activity was determined by assessing bubble production in 3 % (v/v) H 2 O 2 and oxidase activity was determined using 1 % (w/v) tetramethyl-pphenylenediamine. Hydrolysis of chitin was tested according the method described by Xie & Yokota (2006) . Hydrolysis of DNA, starch, casein, gelatin, agar and Tweens 20, 40, 60 and 80 was investigated as described by Smibert & Krieg (1994) . Hydrolysis of CM-cellulose was tested as described by Bowman (2000) . Additional physiological and biochemical characteristics were tested using API ZYM and API 20 NE kits (bioMérieux) and GN2 MicroPlates (Biolog), according to the manufacturers' instructions. The results were recorded after 24, 48 or 72 h of incubation at 30 u C, respectively. Sensitivity to antibiotics was tested on R2A agar using antibiotic discs (Difco) containing the following (mg per disc): ampicillin (10), chloramphenicol (30), gentamicin (10), kanamycin (30), nalidixic acid (30), novobiocin (30), rifampicin (5), penicillin G (10), streptomycin (10), sulfamethoxazole (23.75) plus trimethoprim (1.25) and tetracycline (30). The effect of antibiotics on cell growth was assessed after 3 days at 30 u C. The phenotypic characteristics of strain QH T are given in the species description, Table 1  and Table S1 (available in IJSEM Online).
Chromosomal DNA from strain QH T was extracted and purified according to the procedure of Yoon et al. (1996) . The DNA G+C content was 41.0 mol% as measured by the method of Cashion et al. (1977) . This value is significantly lower than those reported for the genus Terrimonas 
Hydrolysis/assimilation of (API 20 NE): (47.2-48.9 mol%; Xie & Yokota, 2006; Sheu et al., 2010) . DNA-DNA relatedness between strain QH T and the reference strains was determined as described elsewhere (De Ley et al., 1970; Huß et al., 1983 ) using a hybridization temperature of 71 u C and was 22.2-32.4 %, which is well below the threshold of 70 % suggested for the delineation of bacterial species (Wayne et al., 1987) .
The respiratory quinones of strain QH T were extracted with chloroform/methanol (2 : 1, v/v), purified by TLC according to Collins (1985) and analysed by HPLC using an Agilent XDB-C18 column. The mobile phase consisted of a methanol/2-propanol solution (2 : 1, v/v) and the flow rate was 1 ml min 21 . The major respiratory quinone of strain QH T was MK-7, with minor amounts of MK-6, which is in agreement with the genus Terrimonas and the family Chitinophagaceae. The polar lipids of strain QH T and the reference strains were determined according to Minnikin et al. (1984) and are shown in Fig. 2 . Strain QH T and T. lutea BCRC 17944
T exhibited identical polar lipid profiles, with a predominance of phosphatidylethanolamine and lesser amounts of three unidentified glycolipids, five unidentified polar lipids and one unidentified aminophospholipid. Except for the unidentified aminophospholipid and two of the unidentified polar lipids, all lipids were also detected in T. ferruginea BCRC 17943 T and T. aquatica BCRC 17941
T . Hence, the polar lipid profiles of the four strains were very similar.
For fatty analysis, strain QH
T and the reference strains were grown on R2A agar at 30 u C for 72 h. The fatty acids were saponified, methylated and extracted using the standard protocol of the Sherlock Microbial Identification System version 6.0 (MIDI). The fatty acids were analysed by GC (model 6890; Hewlett Packard) and identified using the TSBA60 database of the Microbial Identification System (Sasser, 1990) . The cellular fatty acid composition of strain QH T is shown in Table 2 . The large amounts of iso-C 15 : 0 , iso-C 15 : 1 G, summed feature 3 (comprising one or more of C 16 : 1 v7c, C 16 : 1 v6c and iso-C 15 : 0 2-OH) and iso-C 17 : 0 3-OH was in line with the reference strains, although the respective proportions differed significantly. Moreover, strain QH T differed from the reference strains by the presence of significant amounts of C 16 : 0 , C 16 : 0 N alcohol and summed feature 4 (comprising C 17 : 1 anteiso-B and/or iso-C 17 : 1 I).
On the basis of phylogenetic, chemotaxonomic and phenotypic analysis, strain QH T represents a novel species of the genus Terrimonas, for which the name Terrimonas pekingensis sp. nov. is proposed. On the basis of new data obtained in this study, the descriptions of the genus Terrimonas and the three Terrimonas species are also emended.
Emended description of the genus Terrimonas Xie and Yokota 2006
The emended description is based on data from Xie & Yokota (2006) , Sheu et al. (2010) and this study. Cells are strictly aerobic, Gram-negative, non-motile, non-gliding, non-filamentous, single rods. Positive for oxidase and weakly positive or positive for catalase. The major cellular fatty acids are iso-C 15 : 0 , iso-C 15 : 1 G, iso-C 17 : 0 3-OH and summed feature 3 (comprising one or more of C 16 : 1 v7c, C 16 : 1 v6c and iso-C 15 : 0 2-OH). The predominant polar lipid is phosphatidylethanolamine. MK-7 is the predominant respiratory quinone and MK-6 is a minor component. The DNA G+C content is 41.0-48.9 mol%. The type species is Terrimonas ferruginea. A member of the family Chitinophagaceae according to 16S rRNA gene sequence inference.
Description of Terrimonas pekingensis sp. nov.
Terrimonas pekingensis (pe.king.en9sis. N.L. fem. adj. pekingensis of or pertaining to Peking, the former English name of Beijing, where the type strain was isolated and studied).
Displays the following characteristics in addition to those of the genus. Poly-b-hydroxybutyrate granules are not accumulated and flagella are not observed. After 72 h at 30 u C on R2A agar, cells are approximately 0.3-0.5 mm wide and 1.0-3.0 mm long and colonies are milky white, viscous, smooth, circular with entire edges and approximately 1.0 mm in diameter. Growth occurs at 10-37 u C (optimum 30 u C), at pH 5.0-8.0 (optimum pH 7.0) and with 0-1 % NaCl (optimum 0 %). Flexirubin-type pigments are not produced. Starch and DNA are hydrolysed, . In addition to the major fatty acids listed in the emended genus description, contains significant amounts of C 16 : 0 , C 16 : 0 3-OH and summed feature 4 (comprising anteiso-C 17 : 1 B and/or iso-C 17 : 1 I). In addition to phosphatidylethanolamine, the polar lipid profile consists of moderate amounts of three unidentified glycolipids, five unidentified polar lipids and one unidentified aminophospholipid.
The type strain is QH T (5CICC 10452 T 5NCCB 100397 T ), isolated from bulking activated sludge in Beijing, China. The DNA G+C content of the type strain is 41.0 mol%.
Emended description of Terrimonas ferruginea (Sickles and Shaw 1934) Xie and Yokota 2006
The description is as given in the emended genus description and by Xie & Yokota (2006) 
Emended description of Terrimonas lutea Xie and Yokota 2006
The description is as given in the emended genus description and by Xie & Yokota (2006) with the following amendments. Colonies on R2A agar are yellow. Flexirubintype pigments are absent. Starch and DNA are hydrolysed, but casein, gelatin, Tweens 20, 40, 60 and 80, agar and CMcellulose are not hydrolysed. With API 20 NE, positive for b-galactosidase and aesculin hydrolysis, but negative for gelatin hydrolysis, indole production, glucose acidification, arginine dihydrolase, nitrate reduction, urease and 25) . In addition to the major fatty acids listed in the emended genus description, contains minor amounts of C 16 : 0 3-OH, C 17 : 0 3-OH, iso-C 15 : 0 3-OH and C 16 : 0 . In addition to phosphatidylethanolamine, the polar lipid profile consists of moderate amounts of three unidentified glycolipids, five unidentified polar lipids and one unidentified aminophospholipid.
Emended description of Terrimonas aquatica Sheu et al. 2010
The description is as given in the emended genus description and by Sheu et al. (2010) with the following amendments. With API 20 NE, negative for nitrate reduction and assimilation of malate. With API ZYM, positive for trypsin and a-chymotrypsin, but negative for acid phosphatase. With GN2 MicroPlates, utilizes acyclodextrin, dextrin, N-acetyl-D-galactosamine, L-arabinose, D-fructose, L-fucose, raffinose, L-rhamnose, sucrose, acetic acid, D-glucuronic acid, a-ketobutyric acid, L-asparagine, L-aspartic acid, glycyl L-aspartic acid glycyl L-glutamic acid, gentiobiose, a-D-glucose, a-lactose, maltose, melibiose, methyl b-D-glucoside, glycogen, lactulose, D-mannose, trehalose, turanose, D-galacturonic acid, DL-lactic acid, Lglutamic acid, L-serine and L-threonine; all other substrates are not utilized. In addition to the major fatty acids listed in the emended genus description, contains minor amounts of iso-C 15 : 0 3-OH, C 16 : 0 3-OH, iso-C 14 : 0 , C 16 : 0 and C 16 : 0 2-OH. In addition to phosphatidylethanolamine, the polar lipid profile consists of three unidentified glycolipids and three unidentified polar lipids.
